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(54) Method and apparatus for printing digital images 



(57) A method and apparatus for printing customer 
image orders, each containing a plurality of images, 
onto a photosensitive media. A digital record of a cus- 
tomer image order containing a plurality of images in a 
predefined sequence is obtained. A printing sequence 



based on a predetermined criteria which is different 
from the sequence of the images as originally obtained 
is determined. The images are then printed onto a 
media in accordance with the new printing sequence. 
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Description 

[0001] The present invention relates generally to 
the field of printing, and more particularly, the field of 
printing digital images onto a photosensitive media. 
[0002] Traditional methods of printing images from 
a developed roll of film onto a photosensitive media 
comprises passing a strip of developed film through an 
exposure gate where the images on the film are 
exposed onto a photosensitive media, such as photo- 
graphic paper. Each image on the film is exposed indi- 
vidually, one at a time, in the sequence dictated by the 
location of the image on the strip of film. Quite often 
many photofinish ing labs promote and provide a second 
print of each of the images contained on the customer 
order. This is accomplished by printing each image 
twice successively until the entire customer image order 
has been processed. A disadvantage of this is that both 
sets of prints are packaged inter-mixed, thus requiring 
the customer to manually sort one set from the second 
set. 

[0003] There has been suggested the providing of 
photographic prints using digital printing techniques. 
Such prior art digital printing devices may allow for the 
ability to preview and edit all images on a roll of devel- 
oped film. This is typically accomplished using a low 
resolution scan of the images. Once the edits are per- 
formed, the negative film is rescanned at a higher scan 
resolution, one image at a time, and then sequentially 
exposed onto photographic paper. There is no buffering 
of the entire set of images of a customer image order at 
the higher resolution. This means that if more than one 
copy of the image is to be provided for the entire cus- 
tomer image order, all copies of the images must be 
either printed at the same time, or the entire roll res- 
canned at the higher resolution, and reprinted for each 
copy, both of which provide undesirable results for the 
consumer. 

[0004] An advanced photographic system (APS) 
exists whereby customers can select for printing from 
one of several print format sizes. For example, a con- 
sumer may select PAN format size, which typically pro- 
duces a 4R print size of approximately 4 inches x 1 1 .5 
inches, an H format size (portrait), which typically pro- 
duces a 4R print size of approximately 4 inches x 7 
inches, and a C format size (standard), which produces 
a 4R print size of approximately 4 inches x 6 inches. 
Quite often, these images are interspersed on a single 
roll of photographic film. In current printing technologies 
each of these images are printed in the sequence they 
are provided on the film. Since these different format 
size images are interspersed on the film, the prints pro- 
duced therefrom are also interspersed. This can cause 
difficulties in producing the prints and inconvenient for 
the customer to view and separate. One suggested 
solution in the prior art is the providing of an optical 
printer which allows the larger print sizes to be printed 
first and then the smaller print size until all the images 
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have been printed. However, a serious disadvantage 
with this type of prior art optical printer is that the film is 
required to be rewound and repositioned at the expo- 
sure gate for each successive print size. This substan- 
5 tially reduces the speed and efficiency of the apparatus 
in addition to requiring additional wear and tear on the 
apparatus. 

[0005] Thus, there is a need to provide an appara- 
tus providing prints of different format sizes that can be 
io easily sorted and packaged. There is also a need for 
providing printing sequences in a sequence which is 
beneficial to the consumer when the consumer receives 
the images. 

[0006] In accordance with one aspect of the present 
is invention there is provided a method for printing cus- 
tomer image orders, each containing a plurality of 
images, comprising the steps of: 

a) obtaining a digital record of a customer image 
20 order containing a plurality of images in a prede- 
fined sequence; 

b) arranging a printing sequence based on a prede- 
termined criteria which is different from the prede- 
fined sequence; and 

25 c) printing the plurality of images onto a media in 
accordance with the printing sequence. 

[0007] In accordance with another aspect of the 
present invention there is provided a method of printing 
30 customer image orders, each containing a plurality of 
digitally captured images, comprising; 

a) scanning a strip of photosensitive material hav- 
ing a plurality of images of a customer image order; 
35 b) producing a digital record of the plurality of 
images of the customer image order based on the 
scanning of the strip of the photosensitive material; 

c) arranging a printing sequence based on a prede- 
termined criteria which is different from the 

40 sequence produced by scanning the strip of photo- 
sensitive material; and 

d) printing the plurality of images on a medium in 
accordance with the printing sequence. 

45 [0008] In accordance with yet another aspect of the 
present invention, there is provided an apparatus for 
printing customer image orders, each containing a plu- 
rality of images, comprising: 

so a scanner for scanning a strip of photosensitive 
material containing the plurality of images for the 
customer image order; 

a memory for at least temporarily storing the plural- 
ity images obtained by the scanner; 
55 means for creating a printing sequence based on a 
predetermined criteria which is different from the 
sequence produced by the scanner; and 
a digital printer for printing the plurality of images of 
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the customer image order on the media in accord- 
ance with the printing sequence. 

[0009] In still another aspect of the present inven- 
tion there is provided a computer program product, 
comprising a computer readable storage medium hav- 
ing a computer program thereon, which when loaded 
into a computer, causes the computer to perform the fol- 
lowing steps: 

arranging a printing sequence of a plurality of 
images in a customer image order based on the 
predetermined criteria which is different from the 
sequence in which the plurality of images were orig- 
inally provided; and 

providing the plurality of images to the printer for 
printing of the images in accordance with the print- 
ing sequence. 

[0010] The above, and other objects, advantages 
and novel features of the present invention will become 
more apparent from the accompanying detailed 
description thereof when considered in conjunction with 
the following drawings. 

[0011] In the detailed description of the preferred 
embodiments of the invention presented below, refer- 
ence is made to the accompanying drawings in which: 

Fig. 1 is a schematic view of an apparatus made in 
accordance with the present invention; and 
Fig. 2 is a schematic view of a modified system 
made in accordance with the present invention. 

[0012] The present description will be directed, in 
particular, to elements forming part of, or in cooperation 
more directly with, the apparatus in accordance with the 
present invention, it being understood that elements not 
specifically shown or described may take various forms 
well known to those skilled in the art. 
[0013] Referring to Fig. 1, there is illustrated an 
apparatus 10, made in accordance with the present 
invention. In particular, the apparatus 10 is an appara- 
tus designed to print digital images onto a photosensi- 
tive media (material). In particular, the apparatus 10 is 
of the type commonly referred to as a photographic 
minilab. As is typical with most minilabs, customer 
image orders are provided for printing of images onto a 
photosensitive media. A customer image order, for the 
purposes of the present invention, is a single roll of 
developed photographic film or digital record file of a 
single printing order containing a plurality of images 
thereon. In the particular embodiment illustrated, the 
apparatus 10 includes a scanner 12, which is designed 
to receive and scan a roll of developed film 14. The roll 
of developed film 14 is transported past sensor 16 in 
scanner 12 which scans the images on the f ilm 14 so as 
to provide a digital record of the customer images. The 
scanner 12 scans at a resolution sufficient to provide 



the desired quality prints. The scanner should scan at a 
resolution of at least 500 x 700 pixels per inch, generally 
at least 1000 x 1500 pixels per inch. Preferably the 
scanner 12 scans at a high resolution equal to or 

5 greater than about 2000 x 3000 pixels per inch. The dig- 
ital record of the image is forwarded to an image data 
manager (IDM) 18 wherein the images are manipulated 
as preprogrammed. In the embodiment illustrated, IDM 
18 comprises a computer (microprocessor) used for 

to manipulation of the digital images contained in the dig- 
ital record file. The IDM 18 includes a memory for stor- 
ing of the digital record of the customer image order. 
[0014] The apparatus 10 further includes a supply 
roll 20 containing a web of photosensitive media 23, 

15 which in the present invention comprises photographic 
paper. A cutting mechanism 25 is provided for cutting 
the web of photosensitive media into individual cut 
sheets. The mechanism 25 may cut the web into sheets 
having any desired lengths. Appropriate transport 

20 mechanisms, not shown, are provided for advancing of 
the cut sheets in the direction indicated by arrow 26 
along processing path 27 trough apparatus 10. In par- 
ticular, the cut sheets are transported from cutting 
mechanism 25 to an exposure gate 28 whereby a digital 

25 printer 24 exposes the individual images of the cus- 
tomer image order onto individual cut sheets, respec- 
tively, as they pass exposure gate 28. In the particular 
embodiment illustrated, the digital printer 24 is a MLVA 
(Micro Light Valve Array) printer which scans a light con- 

30 taining image data onto cut sheets as they move in the 
direction indicated by arrow 26 past exposure gate 28. 
Since printer 24 is a digital printer and the cutting mech- 
anism 25 may cut the web of photosensitive media 23 
into any desired length cut sheets, the images produced 

35 on cut sheets may be provided in a variety of different 
format sizes being constrained only by. the printing 
capabilities of the printer 24 and width of the web of the 
photosensitive media 23. It is also to be understood that 
the printer 24 may be any appropriate digital printer, for 

40 example, a CRT printer, LED printer, LCD printer, laser 
printer, or other type of digital printer that can print onto 
a photosensitive media. In the embodiment illustrated, 
the web of photosensitive media 23 comprises photo- 
graphic paper, however,. the media may comprise other 

45 media capable of being printed on by a digital printer. In 
the embodiment illustrated, the web of photosensitive 
media is first cut into individual cut sheets prior to print- 
ing, the present invention is not so limited. The digital 
images may be first printed on the web of photosensitive 

so media 23, which at some later time before or after 
processing, is to be cut into individual cut sheets form- 
ing individual prints, each print being representative of a 
print of a single customer image. 
[0015] As is typical with minilabs, the apparatus 10 

55 is further provided with a processing section 30 wherein 
the cut sheets, after leaving exposure gate 28, are 
passed therethrough for development as is customarily 
done in such devices. In the particular embodiment 
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illustrated, the cut sheets are passed through a devel- 
oper station 31 containing a developer solution, a 
bleach/fix station 33 containing a bleach/fix solution, a 
plurality of wash stations 35, 37 and 39 each containing 
a washing solution, and through a dryer section 40 for 5 
drying of the photosensitive media. The individual prints 
of the images are then forwarded to sorter 42 wherein 
the prints for each customer image order are collated 
into separate bins 44a-f, each bin preferably receiving 
an individual customer image order. It is to be under- w 
stood that any desired number of bins 44 may be pro- 
vided as appropriate for the apparatus 10 and sorted in 
accordance with any desired sorting criteria. 
[0016] As is customary, a CPU (computer) 45, is 
provided for controlling operation of the apparatus 10 15 
and its various components. A user/operator interface 
46, which includes a viewing screen 47, is also provided 
for allowing an operator to enter instructions for opera- 
tion of the apparatus 10 and monitor operation of the 
apparatus as is customarily done. 20 
[001 7] An appropriate computer printing program is 
provided for controlling operation of the IDM 18. The 
computer program is provided in a computer readable 
form, which when loaded into computer 45 will cause 
the apparatus to perform the required steps. In particu- 25 
lar, the computer program is designed so that the IDM 
1 8 will first obtain and store a complete customer image 
order prior to printing of the customer image order. The 
program is programmed with a predetermined criteria 
so that a printing sequence, different from the original 30 
sequence the images were obtained by scanner 12, is 
developed. The predetermined criteria may be deter- 
mined in accordance with requests of the customer 
image order and preferences of the owner and/or oper- 
ator of the apparatus 10. It is to be understood that any 35 
desired printing criteria may be programmed. 
[0018] In addition to obtaining the digital record of 
the images, the scanner may also obtain additional 
information. For example, the scanner may be provided 
with a second sensor 49 for automatically reading 40 
instructional information that may be present on the film 
which may provide information relating to print size, 
number of prints and/or print format. This information 
can be used by the IDM 18 for processing of the order. 
Printing and/or other processing instructions can also 45 
be manually entered into apparatus 10 through interface 
46. Thus, the IDM 18 can rearrange the sequence of 
printing to take into account specific customer requests 
and provide a sequence that also best utilizes the print- 
ing capabilities and sorting capabilities of the appara- so 
tus. For example, the largest print format may be printed 
first, followed by the next largest size prints, and is con- 
tinued until all of the images in the customer image 
order are printed. Other criteria, such as packaging 
capabilities or requirements of the minilab, can also be 55 
used to determine the printing sequence. In certain sit- 
uations, it may be desirable to print the smallest prints 
first followed by the next larger print until the entire order 



is complete. 

[0019] In order to better understand the present 
invention and a brief description of its use, an operation 
will now be discussed. A first customer image order, 
which typically comprises a roll of developed film, is 
received by the retail and/or wholesale establishment. If 
the film has not already been developed, the film is 
developed in any desired manner, as is well known to 
those skilled in the art. Thereafter, any specific cus- 
tomer request for the customer image order, if any, is 
programmed into the apparatus 10 by the operator 
using the operator interface 46. For example, should the 
order specify a second set of prints or different size print 
is desired, this information will be fed into the apparatus. 
Alternatively, the operator and the owner of the minilab 
10 may be running a special wherein certain type prints, 
such as providing a full second set, are automatically 
provided for each customer image order received. Once 
the customer order information is obtained and/or fed 
into the apparatus 10, CPU 45 provides the appropriate 
information to IDM 18 as required. The developed roll of 
film is passed through scanner 12 whereby the images 
are obtained and digitized in a predefined sequence 
forming a digital record of the images in the predefined 
sequence which is forwarded onto IDM 18. Any special 
printing instructions on the film can also be obtained by 
scanner 12. Should the customer image order contain a 
request for images of more than one format, for exam- 
ple, PAN, portrait, or standard format size prints, this 
information is also forwarded to the IDM 18. Once all of 
the images of the customer image order are stored into 
the memory of the IDM 18, then the predetermined 
printing criteria for printing is applied in accordance with 
any instructions preprogrammed or obtained from the 
order, thereby generating a new printing sequence. The 
images in the new printing sequence are sent on to 
printer 24. For example, but not by way of limitation, if a 
second set of images of the entire customer image 
order is requested, the first set of images are sent to the 
printer which are then sequentially printed onto the cut 
sheets followed by the second complete set. The cutting 
mechanism 25 cuts the web of photosensitive media 23 
in the appropriate number and length required for the 
cut sheets upon which the images for the customer 
image order are to be printed. The cut sheets with the 
images printed thereon are then passed through the 
processing section 30 for development and drying. After 
exiting the dryer 40 the cut sheets are fed into the sorter 
42 wherein the prints for each customer image order are 
separated into the appropriate bin 44. In particular, a 
single customer image order may be placed in bin 44a. 
However, since the images have been printed in new 
printing sequence, the first set of images are automati- 
cally separated from the second set of images thereby 
eliminating any further collation or separation by the 
operator or consumer. The images then can be manu- 
ally or automatically placed into an envelope, or other 
packaging, which is then returned to the customer. If 
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desired, the first set of prints can be separated into a dif- 
ferent bin from the second set of images thereby provid- 
ing separate and discrete individual packaging for each 
of the sets, further enhancing the ease by which a cus- 
tomer can easily distinguish between the first and sec- 
ond set. 

[0020] It is to be understood that any desired prede- 
termined criteria may be utilized, for example, a second 
printing criteria can be specifically designed to suit the 
needs of the operator or requirements of the printer. In 
particular, the largest format images can be printed first, 
followed by the next larger format size images and con- 
tinued until all of the images for the customer image 
order have been printed. Thus, after the entire order has 
been sent to the I DM 18, should the customer image 
order contain an order for more than one format size 
print, the images are sent to printer 24 in accordance 
with the predetermined criteria. For example, the largest 
prints, PAN prints, would be sent to printer 24, whereby 
all the PAN size prints are printed first, and then the next 
size which would be portrait, and followed by the stand- 
ard size prints. If a second set of prints are also to be 
provided, the first set can be separated from the second 
set in the manner previously discussed. The images on 
the web of photosensitive media 23 are sent through the 
processing section 30 and forwarded on to the sorter 
42. However, since the larger prints were printed first, 
the prints are automatically sorted by size. No further 
work is required by the consumer or operator in sorting 
by size. In the above printing criteria the largest size 
prints were printed first, however, any desired printing 
sequence may be used. Depending on how a customer 
image order is to be packaged, it may be desired to print 
the smallest prints first and progressively printing the 
next larger size. Also, depending on the capabilities of 
the apparatus, different size prints for a single customer 
image order may be placed in a number of bins equal to 
the number of . different size prints for that order. This 
allows for separately packaging different size prints of a 
single customer image order which can then be pack- 
aged in a larger package. 

[0021] It is, of course, understood that any other 
desired printing criteria may be provided as desired by 
the customer or the operator. For example, but not by 
way of limitation, the roll sequence for each of the differ- 
ent format sizes may be maintained during printing. 
Additionally, the printing criteria may provide for place- 
ment of an index print at any desired point in the cus- 
tomer order, or provide for the placement of promotional 
prints, comparison prints, or any other material at any 
location within or adjacent the customer image order. 
[0022] In the embodiments discussed above, the 
images for printing are obtained by scanning a devel- 
oped roll of photosensitive film. However, the present 
invention is not so limited. As illustrated in Fig. 1 , image 
data and customer image order may be obtained from a 
variety of different sources whereby a customer image 
order may be submitted for printing, including providing 



of information of where the printed images are to be for- 
warded. For example, image input devices 50, 52, 54 
may be provided, wherein input device 50 may provide 
the images supplied on a CD, device 52 can be used to 

5 obtain images provided on computer disk, and a com- 
munication modem 54 may be provided to receive 
images over the internet, or from any other source that 
can forward digital images. Other digital input devices, 
such as a digital camera may also be used. 

10 [0023] In the embodiment illustrated, the apparatus 
10 does the printing, however, the present invention is 
not so limited. For example, the printing sequence 
determined by the printing criteria can be forwarded 
onto a different device for storage, printing and/or dis- 

15 play. For example, the IDM 18 may forward the images 
in the new sequence through modem 54 to a customer 
or other device for providing and/or storing images. 
[0024] In the embodiment illustrated in Fig. 1, the 
individual components are illustrated as a single appa- 

20 ratus 10. However, the present invention is not so lim- 
ited. Referring to Fig. 2, there is illustrated a modified 
form of the present invention, like numerals indicating 
like parts and operation as previously discussed. In this 
embodiment, the scanner 12, IDM 18 and devices 50, 

25 52, 54 are shown as separate individual components 
from the apparatus 10. which is used for printing of the 
images onto a photosensitive media. The operation and 
function of all the elements are the same* except that 
individual elements are discrete elements\that can be 

of* 

30 separate from each other and connected by appropriate 
communication lines as is well known to those of ordi- 
nary skill in the art. 

[0025] In the embodiment illustrated, trie process- 
ing of the photosensitive media is done by^the appara- 

35 tus 1 0. However, the present invention is not so limited. 
For example, the images may be printed on 'the web of 
photosensitive material 23 and forwarded in web form to 
a processor wherein the images are. developed after 
which the developed web is forwarded onto to a finish- 

40 ing station wherein the web is cut into individual prints 
and sorted by customer image order. 

Claims 

45 1 . A method for printing customer image orders, each 
containing a plurality of images, comprising the 
steps of: 

a) obtaining a digital record of an entire cus- 
50 tomer image order containing a plurality of 

images in a predefined sequence; 

b) arranging a printing sequence based on a 
. predetermined criteria which is different from 

the predefined sequence; and . 
55 c) printing said plurality of images onto a media 

in accordance with said printing sequence. 

2. A method according to claim 1 wherein said plural- 
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ity of images have more than one format size, said 
predetermined criteria comprises printing said cus- 
tomer order images in a sequence according to a 
predetermined format size relationship. 

5 

3. A method according to claim 2 wherein said prede- 
termined format relationship comprises printing the 
largest format size image first and then printing the 
next larger format size image until all the images 
have been printed. w 

4. A method according to claim 1 wherein said prede- 
termined criteria comprises printing a first and sec- 
ond set of said images onto a web of photosensitive 
material in sequence wherein said first set is sepa- 75 
rate from said second set. 
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10. A computer program product, comprising a compu- 
ter readable storage medium having a computer 
program thereon which when loaded into a compu- 
ter, causes the computer to perform the following 
steps: 

arranging a printing sequence of a plurality of 
images in a customer image order based on 
the predetermined criteria which is different 
from the sequence in which the plurality of 
images were originally provided; and 
providing said plurality of images to the printer 
for printing of the images in accordance with 
said printing sequence. 



5. A method of printing customer image orders 
according to claim 1 wherein step a) comprises 
scanning a strip of photosensitive material having a 20 
plurality of images of a customer image order, and 
producing a digital record of said plurality of images 

of said customer image order based on said scan- 
ning of said strip of said photosensitive material; 

25 

6. An apparatus for printing customer image orders, 
each containing a plurality of images, comprising: 



a scanner for scanning a strip of photosensitive 
material containing said plurality of images for so 
said customer image order; 
a memory for at least temporarily storing said 
plurality of images obtained by said scanner; 
means for creating a printing sequence based 
on a predetermined criteria which is different 35 
from the sequence produced by said scanner; 
and 

a digital printer for printing said plurality of 
images of said customer image order on the 
media in accordance with said printing 40 
sequence. 



7. An apparatus according to claim 6 wherein said 
predetermined criteria comprises printing said 
images in a descending size order beginning first 45 
with printing the largest print image, then the next 
smaller print until all of the images are printed. 

8. An apparatus according to claim 6 wherein said 
predetermined criteria comprises printing said so 
image in an ascending size order beginning first 
with the smallest print image, then the next larger 
size print until all of the images are printed. 

9. An apparatus according to claim 6 wherein said 55 
predetermined criteria comprises printing a first set 

of customer images and then printing a second set 
in the same printing sequence. 



6 



BNSDOCID: <EP 



1028350A1 I > 



EP 1 028 350 A1 

f 




7 



BNSDOCID: <EP. 



102B350A1 J_> 



EP 1 028 350 A1 




EC 



BNSOOCID: <EP 



.1028350A1 I > 



8 



EP 1 028 350 A1 




European Patent 
Ofltc* 



EUROPEAN SEARCH REPORT 



EP 00 20 0316 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Casttcn of document wtth mdfcattoa wtiere appropriate, 
of relevant p&esaqee 



Relevant 
toctalm 



APPLICATION QrttXXT) 



WO 93 07554 A (EASTMAN KODAK CO.) 
15 April 1993 (1993-04-15) 

* page 10 - page 26; figures 1-11 * 

GB 2 286 944 A (EASTKAN KODAK CO.) 
30 August 1995 (1995-08-30) 

* page 5 - page 17; figures 1,2 * 



603B27/32 



SEARCHED <M£L7) 
S03B 

603D 



The present search report has bean drawn up tor an cialme 



THE HAGUE 



19 Nay 2000 



Boeykens, J 



CATEGORY OF CtTEO DOCUMENTS 



X : particularly retevant I tateft 
Y : particularly retevant t cofnttnad 
document ol the eame category 

A: 
O: 

p : Marmedbtta document 



T: 
E: 

D: 
L: 



peter* document, but 
the flkiQ data 

ctted tn the appOcation 
csad for cmr reaaom 



pupothedon, or 



A : member of the 



10283S0AU > 



EP 1 028 350 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 20 0316 



3? ES^-'SS^^ Euop^n .ear* report 

The Eiropeen Patent Office Is to no way labie tor these partctJare which are merely fa/en tor the purpcee ot totonraflcn. 

19-05-2000 



Patent document 
cited to search report 



W0 9307554 



SB 2286944 



PubflcsHOsi 
date 



Patent famty 



15-04-1993 



AU 650179 B 

AU 2873392 A 

EP 0560979 A 

JP 6503695 T 

US 5982350 A 



30-08-1995 



JP 7261279 A 
US 5666215 A 



09-06-1994 
03-05-1993 
22-09-1993 
21-04-1994 
09-11-1999 



13-10-1995 
09-09-1997 



For more details about We annex :eee Ottktt Jow& <Xth* Europe P*toatOmc* t f^ 



10 



1028350A1J_> 



